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To all, 7thor, it involy concern: 
Be it known that I, MARIUS CHARLES AR 

THUR LATOUR, a citizen of France, residing 
at Paris, France, have invented certain new 
and useful Improvements in Alternating 
Current Machines, of which the following is a 
specification. 
My invention relates to alternating-cur 

rent machines of the commutator type; and its object is to provide novel commutating 
means for such machines, whereby sparking 
at the commutator is eliminated. 
Commutation in alternating-current ma 

chines presents difficulties which are absent in 
direct-current machines, since in an alternat 
'ing-current machine the coil which is short 
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circuited at theinstant of commutation is sub 
ject to an alternating orpulsatingfield. Wari 
ous methods of reducing sparking have been 
devised; but by my invention I remove the 
cause of the sparking, since I so arrange the 
commutator-brushes that no coils are short 
circuited within the machine during commu 
tation, and, furthermore, I do not accomplish 
this end by open-circuiting the armature, as 
has been done in some of the arrangements 
proposed heretofore: 

It is a well-known characteristic of the se 
ries or wave winding that only a single pair 
of brushes are required for a multipolar ma 
chine, since all the armature-winding is in 
series. I take advantage of this fact by pro 
viding a commutator having alternate live 
and dead segments and employing a plural 
ity of brushes of each polarity 
around the commutator of a width no greater 
than that of a commutator-segment. If 
only, a single pair of brushes were used, the 
armature-circuit would be opened every time 
a dead segment passed a brush; but by em 
ploying a second set of brushes connected in 
parallel with the first and so arranging the 
second set that they are in engagement with 
live segments at the instant that the first set 
are in engagement with dead segments I 
maintain the armature-circuit always closed, 
although the circuit of each brush is continu 
ally opened and closed. 
With the arrangement as outlined above 

it is evident that no short circuit can be pro 
duced by a single brush, since no single brush 
is Wide enough to engage two live segments 
at the same time. Consequently no short 

istributed. 

circuits can exist within the machine. The 
only short circuits that can exist are between 
the parallel-connected brushes of the same 
polarity, and since this connection is outside 
of the machine not only may a resistance be 
inserted in the connection to limit the flow 
of current, but also the amount of resistance 
may readily be controlled. The latter point 
is especially important in the case of alter 
nating-current motors, since at starting the 
induced electromotive force in the short-cir 
cuited armature-coils is large, while at Syn 
chronism it is small. Consequently if Sufi 
cient resistance be inserted in the commuta 
tor-leads, as has been proposed heretofore, 
to limit properly the short-circuited current 
at starting a great deal of power would be 
wasted when the motor is operating near synchronism. By means of my invention the 
motor may be started with sufficient resist 
ance between the parallel-connected brushes 
to limit the short-circuited current to any de 
sired amount, and this resistance may be cut 
out as the motor comes up to speed. 
My invention also comprises as a further 

feature the combination, with an alternating 
current machine, of two commutators of the 
type described above connected to opposite 
ends of the armature-conductors, a plurality 
of brushes bearing on each commutator, and 
resistances connecting brushes of the same 
polarity. The use of the additional commu 
tator decreases current fluctuation in the ar 
mature and improves the efficiency and op 
eration of the motor. In this aspect my in 
vention is not limited to a multipolar ma 
chine or to a wave-wound armature, since by 
the use of two commutators a plurality of 
brushes of each polarity may be employed, 
even in a bipolar machine. 
My invention will best be understood from 

the accompanying drawings, in which 
Figure 1 shows diagrammatically a four 

pole series or wave winding provided with a 
commutator and brushes in accordance with my invention. Fig.2 shows a six-pole series 
winding similarly provided. Fig. 3 shows 
diagrammatically an arrangement for cutting 
out the resistance between parallel-c6nnect 
ed brushes, and Fig. 4 shows a different con 
nection of the resistances adapted for a re 
pulsion-motor. 

In Fig. 1, A represents the armature-wind 
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ing, which is shown as the well-known series of resistance in the short-circuiting connec or Wave winding developed on a plane sur 
face. The commutator C is provided with 
alternate conducting-segments connected to 
the winding and dead segments disposed be 
tween the conducting or it. segments. The 
dead segments may be made of insulating 
material, as shown, or may be composed of 
conducting material simplyinsulated from the 
live segments. Four brushes are shown bear 
ing on the commutator C, the brushes of the 
same polarity being indicated by the same 
letters. Thus B B represent brushes of one 
polarity, and B B' brushes of the opposite polarity. If the brushes are symmetrically 
distributed around the commutator, as 
shown, the commutator is arranged with an 
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odd number of conducting-segments, so that 
when one brush is on a live segment the other 
brush of the same polarity is on a dead seg 
ment. The brushes of the same polarity are 
connected through a resistance designed to 
limit properly the amount of short-circuited 
current. Thus the brushes B B are connect 
ed by a resistance R, a tap T from the center 
of the resistance forming one terminal of the 
armature. The brushes of opposite polarity 
B'B' are similarly connected through resist 
ance R. Although one commutator, as de 
Scribed, is sufficient for the purpose of my in 
vention, I have shown in Fig. 1 a second com 
Attor C for a reason that will be explained atter. 
In Fig.2 I have shown my invention simi larly applied to the six-pole winding. With 

this arrangement six sets of brushes are used, 
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three of the brushes B B B being of one po 
larity and the other brushes being of the op 
posite polarity. The brushes B B B are con 
nected through the resistances R. R. R., and 
brushes B. B. B. are similarly connected 
through the resistances R. R. R. The op 
eration with both of these windings is the 
same as has been heretofore described. The 
current is shifted from one brush to another 
brush of the same polarity and back again 
as a dead segment passes first one brush and 
then the other. No short circuits exist with 
in the machine, and the circuit of the arma ture-winding is never opened, although the 
circuits of the several brushes are continually 
opened in succession. " . . . . 

In order to reduce any fluctuations which 
may result from shifting the current from 
one brush to another, two commutators ma 
be employed, as shown in the figures, and all 
the positive brushes may be connected to 
gether, as shown in Fig. 2, in which the posi 
tive brushes bearing on one commutator are 
connected to those bearing on the other com 
mutator through the resistances R. These resistances merely supplement the resistances 
R and R' and may be omitted entirely. 
As has been said heretofore, since the re 

sistance is external to the machine the amount 

tion may be varied, as desired, to meet vary 
ing conditions of operation. Thus in Fig. 3 
the resistance R, connecting brushes B B, is 
shown arranged to be varied, the terminals 
Talways being connected to the central point 
on the resistance. The terminals TT rep 
resent the terminals of the armature-winding, 
and the arrangement shown is adapted for 
improving the commutation of any variable 
speed machine of the commutator type-as, 
for instance, an alternating-current series 
motor. In the special case of a repulsion 
motor the terminals TT would be connect 
ed, the operation being the same as already 
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described. Another method of connecting 
the birushes through resistances is shown in 
Fig. 4. This connection, which is suited for 
a repulsion-motor, places all the brushes in a 
closed circuit, with variable resistances for 
limiting the amount of current-flow in the ar 
mature-circuits. As resistances are cut out 
the four brushes are short-circuited directly 
on each other. 
What I claim as new, and desire to secure 

by Letters. Patent of the United States, is 
1. In an alternating-current machine, a 

multipolar field-magnet, a wave armature 
winding, a commutator composed of alter 
nate live and dead segments, and a plurality 
of brushes of each polarity distributed around 
said commutator, the width of a brush being 
not greater than that of a segment. 

2. In an alternating- current machine, a 
multipolar field-magnet, a wave armature 
winding, a commutator composed of alter 
nate live and dead segments, a plurality of 
brushes of each polarity distributed around 
said commutator, the width of a brush being 
not greater than that of a segment, and re 
sistances connecting brushes of like polarity. 

3. In an alternating- current machine, a 
multipolar field-magnet, a wave-armature 
winding, a commutator composed of alter 
nate live and dead segments, a plurality of 
brushes of each polarity distributed around 
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said commutator, the width of a brush being 
not greater than that of a segment, resist 
ances connecting brushes of like polarity, and 
means for varying the amount of said re sistance. 

4. In an alternating-current motor, a mul 
tipolar field-magnet, a wave-armature wind 
ing, a commutator composed of alternate 
live and dead segments, a plurality of brushes 
of each polarity distributed around said com 
mutator, the width of a brush being not 
greater than that of a segment, resistances 
connecting brushes of like polarity, and 
means for cutting out said resistances when the motor comes up to speed. 

5. In an alternating- current machine, a 
multipolar field-magnet, a wave armature 
winding, a commutator therefor having al 
ternate live and dead segments, a plurality 
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of brushes of each polarity distributed around 
said commutator, said brushes being so ar 
ranged that one brush is on a live segment 
when another brush of the same polarity is 
On a dead segment. 

6. In an alternating- current machine, a 
multipolar field-magnet, a wave-armature 
winding, a commutator therefor having al 
ternate live and dead segments, a plurality of 
brushes of each polarity distributed around 
said commutator, the width of a brush being 
not greater than that of a segment and said 
brushes being so arranged that one brush is 
on a live segment when another brush of the 
same polarity is on a dead segment, and re 
sistances connecting brushes of the same po 
larity. 

7. In an alternating-current machine, two 
commutators connected to opposite ends of 
the armature-conductors, each commutator 
having alternate live and dead segments, 
brushes bearing on said commutators, and 
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resistances connecting brushes of the same 
polarity on opposite commutators. 

8. In an alternating- current machine, a 
multipolar field-magnet, a wave - armature 
winding, two commutators connected to op 
posite ends of the armature-conductors, each 
commutator having alternate live and dead 
segments, a plurality of brushes of each po 
larity distributed around each commutator, 
the width of a brush being not greater than 
that of a segment and the brushes being so ar 
ranged that when one brush is on a dead seg 
ment other brushes of the same polarity are 
on live segments, and resistances intercon 
necting the brushes of the same polarity. 

In witness whereof I have hereunto set my 
hand this 24th day of June, 1904. 

IARUS CHARIES ARTHUR LATOUR, 

Witnesses: 
EDWARD WILLIAMS, Jr., 
L. A. HAWKINS. 
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